The management of patients with ulcerative colitis is a difficult clinical problem. To obtain the best results it is almost essential to have a team of physicians comprising an internist or gastro-enterologist and a surgeon. When these patients are seen and followed by physicians interested in both their medical and surgical care, surgery is less likely to be delayed when complications occur and, on the other hand, the internist or gastro-enterologist will provide a proper conservative approach as well as carry the responsibility for continued treatment. For a period of twenty-five years at the Lahey Clinic, this type of combined management of patients with ulcerative colitis has been carried out and proved of great value. This is not only possible but almost a necessity when large numbers of patients with this disease are encountered and their management constitutes a daily problem. It is my purpose in this discussion to present the experiences of our surgical staff in the management of ulcerative colitis.
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Proceedings of the Royal Society of Medicine 26 Surgery provides complete rest of the infected bowel beyond the point selected for an ileostomy, and furthermore, by removing the infected bowel it provides the only certain method of cure. Indications for surgery.-Patients who do not respond to medical treatment become candidates for operation. The indications are not unlike those for peptic ulceration of the stomach and duodenum.
They may be listed as follows: (1) acute fulminating colitis; (2) hemorrhage; (3) perforation and fistulas; (4) infectious arthritis; (5) obstruction; (6) malignant degeneration, and (7) intractability.
The patient who has acute colitis as manifested by high fever, prostration, weakness and bloody diarrhoea deserves a short period of active medical therapy but must be seen by both medical and surgical consultants. If the clinical course is not one of improvement within a period of four to seven days, ileostomy should be advised. It is in this group that the highest medical and surgical mortality occurs. The fact that some patients respond promptly to medical management with the use of blood transfusions, antibiotics, ACTH, complete rest and other supportive measures, has too often led to delay in advising operation when satisfactory improvement has not occurred. It is this delay and its fatal consequences that have been responsible for the high mortality following ileostomy and also for the reluctance of internists to recommend ileostomy. Too often free perforation into the general peritoneal cavity occurs and recovery is rare in spite of any form of treatment. We recommend early ileostomy in the first or second attack of acute colitis and under these circumstances the continuity of the ileum occasionally can be restored if ileostomy is followed by satisfactory healing of the colon. A lower overall mortality of ileostomy will result if early ileostomy is accepted in acute colitis.
Massive himorrhage in ulcerative colitis is rare, while chronic blood loss is almost the rule. If alarming bleeding continues after ileostomy, it is sometimes necessary to do colectomy within a few days of the previous procedure. Chronic blood loss resulting in severe secondary anemia requiring repeated transfusions is a more common indication for surgery.
Subacute and chronic perforation of the large bowel is not frequent in the colon but is common in the rectal segment, resulting in fistulas to the bladder, vagina, perineum and ischiorectal fossa. It is a common cause of perirectal abscess. Local operative procedures in the perineal or perianal region, except for abscess, are contra-indicated. In all of these cases resection of the bowel is essential for cure. Occasionally, intra-abdominal abscesses in the region of the cecum or sigmoid occur but they do not usually result in fistulous communications with the small bowel.
Infectious arthritis may be a troublesome complication in the medical management of ulcerative colitis. When other clinical manifestations of the disease are under control there may still be a progressing soft tissue joint change, and if it is permitted to progress, permanent joint deformity and loss of function may result. UJnder such circumstances removal of the colon is required and if done sufficiently early, satisfactory recovery of joint function should result. We have observed a number of patients who have refused surgical treatment and have become completely incapacitated and bedridden because of long-standing ulcerative colitis.
Varying degrees of obstruction may develop in the late stages of ulcerative colitis and may be present without remaining activity of the disease. Partial obstruction from gradual diminution of the lumen of the bowel is common. Localized obstructions in the colon occur following ileostomy and in a number of instances we have seen complete loss of the lumen demonstrated in the resected specimens.
The incidence of malignant degeneration in ulcerative colitis has been well recognized in recent years. Previous to the reports by Bargen and his associates from the Mayo Clinic (Bargen, 1928 ; Bargen and Dixon, 1935; Bargen and Sauer, 1944; Sauer and Bargen, 1949) , only rare cases of malignant degeneration had been reported. While the overall incidence of carcinoma arising from ulcerative colitis is probably under 3 0, if one considers the patients submitted to operation it rises to 5 to 12%. In our experience (Cattell and Boehme, 1946) with operated cases in which the patients had had the disease for nine years or more, the incidence was 33 %. Lyons and Garlock (1951) found ithat of those followed for twelve years or more, carcinoma developed in 36%. The experience at St. Mark's Hospital as reported by Counsell and Dukes (1952) of an incidence of I1 1 % in 63 operated cases more nearly parallels our experience. There is sufficient evidence available concerning the incidence of malignancy in long-standing ulcerative colitis to make it imperative to advise total colectomy in all patients with permanent ileostomy. By far the greater number of patients with ulcerative colitis who require surgical intervention are those in whom the disease can be termed intractable. These are the patients who have repeated exacerbations of the disease to the extent that they are chronic invalids; it is impossible to maintain their weight; frequent stools of pus, mucus and blood occur, perhaps with incompetence of the anal sphincter; they cannot be gainfully employed and are economic cripples. They have usually had all types of medical therapy and are hopelessly discouraged. It is in this group that the greatest judgment is required to decide upon surgical interference and it is in this group that the combined team who has been following them closely serves a most useful function in outlining treatment.
Since patients with chronic ulcerative colitis are chronically debilitated and represent poor surgical risks, their pre-operative preparation is important. A high caloric diet with supplementary vitamin intake, repeated blood transfusions, adequate fluids, the use of antibiotics and in many a short course of ACTH may be advisable. Based on the experience in this clinic reported by Elliott, Kiefer and Hurxthal (1951) it has been found that temporary and partial remission of symptoms can usually be 27 Section of Proctology 1023 obtained with ACTH but that with continuation or interruption of the medication after an appreciable interval the improvement is no longer maintained. For this reason ACTH in our clinic is used primarily in preparation for operation. Failure to prepare patients as well as possible for operation may result in complications with a long period of recovery or even in a post-operative death.
The anesthesia used in our clinic is spinal Pontocaine glucose anesthesia usually supplemented with intravenous Pentothal or cyclopropane anesthesia. For stages of the colectomy, fractional spinal anresthesia is favoured. This provides the needed relaxation with contraction of the small intestine so that minimum handling is required.
Sur-gical procedures.-When surgery becomes necessary for patients who have ulcerative colitis only three procedures have merit, and these are ileostomy, partial colectomy and total colectomy. Based on the well-recognized involvement of all of the colon in most patients and the fact that the distal half of the colon and rectum is more seriously involved, lesser procedures are of no value. Experience has shown that temporary or incomplete drainage or diversion by appendicostomy, cacostomy and colostomy has failed to give more than temporary improvement. In a few patients with the segmental form of the disease it may be so limited that less than total colectomy will be required. For example, the colitis may be confined to the proximal bowel without involvement of the rectum and sigmoid and subtotal colectomy may offer some promise of relief. This may be accomplished by temporary ileostomy which is maintained long enough to obtain clinical improvement, following which subtotal colectomy and anastomosis of the proximal ileum to the sigmoid can be carried out. Rarely, it may be done as a single-stage procedure as a primary resection. When the disease remains confined to the descending colon and rectum, colostomy of the transverse colon can be done together with left hemicolectomy and abdominoperineal resection at the time of the establishment of the colostomy or as a second-stage procedure. In order to be successful with subtotal colectomy the surgeon must make certain that the limits of the resection are in normal intestine not previously involved by ulcerative colitis. Furthermore, it is wise to make the limits of resection at least 12 in. proximal or distal to any point of involvement as determined by the pre-operative examination with sigmoidoscopy and barium enema as well as from the operative findings of inspection and palpation of the colon. In our earlier experience we utilized subtotal colectomy more frequently but found a high incidence of recurrence of the colitis in the remaining intestine. The longest that we have observed a patient who had hemicolectomy and abdominoperineal resection who has remained well has been nineteen years. In most of the patients in whom this conservative approach has been used subsequent completion of the total colectomy has been necessary for the relief of recurrent symptoms. This procedure, however, has the merit that ileostomy may be delayed for a considerable period.
In our earlier experience when 25 % of the patients were submitted to surgery, no cases were considered suitable for closure of ileostomy with restoration of intestinal continuity. As earlier ileostomy was adopted an attempt was made to close the ileostomy when remissionl had occurred. Rigid criteria for consideration of closure were established as follows: complete clinical remission of symptoms with no rectal discharge, negative sigmoidoscopic examination and flexibility of the colon as demonstrated by the barium enema were considered mandatory. If these three factors were not present, symptoms recurred promptly. Approximately half of the patients who had closure of the ileostomy had recurrence of symptoms necessitating a second ileostomy within five years. For this reason we think that this consideration should be approached with great caution and that there will be few patients who have had an ileostomy performed who can have it closed.
Similarly, we followed a number of patients with ileostomy for years in the hope that total colectomy would not be required. In view of the fact that complete relief of symptoms was not obtained with sufficient frequency and because of the incidence of malignant degeneration as these patients were followed over many years we have now adopted the policy that, with rare exception, all patients who have had ileostomy will have total colectomy at an elective time. It has always been our practice to complete abdominoperineal resection and not leave the rectal portion in place unless there is the infrequent finding of no rectal involvement.
The operative procedures of ileostomy and total colectomy are usually divided into two or three stages. In the majority, ileostomy should be done as the sole initial procedure. Unless continuing haemorrhage or malignancy is present, colectomy is deferred for three to six months, permitting the maximum clinical improvement that can occur as the result of the ileostomy. For a number of years we have combined ileostomy and colectomy in patients in the chronic stage of the disease, followed in three to six months by abdominoperineal resection making the operative experience a two-stage procedure. Approximately one-third of our patients are so treated. More recently, Miller (1951), Miller et al. (1949) , Crile and Thomas (1951) and Ravitch and Handelsman (1951) have urged colectomy at the time of ileostomy as a one-stage procedure, and have included the acute fulminating and toxic cases in this type of operation. Based on our own experience with the utilization of ileostomy and colectomy combined in one stage we believe that this increases the operative risk unnecessarily since the operative mortality in our own hands is doubled by this plan. Two-thirds of our patients have been operated upon in three stages, consisting of ileostomy, colectomy and abdominoperineal resection. It has been our experience that the important factor in the surgical management of ulcerative colitis is to have a well-functioning ileostomy established before the patient is submitted to the more extensive operation of colectomy.
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Proceedings of the Royal Society of Medcinte 28 In the seriously ill patients with acute colitis the ileostomy should be established in the simplest manner possible. Usually a loop is brought out, divided and decompressed without attempting to fix it in an elective fashion. Many of these ileostomies later require revision when the patient's condition permits. The ileostomy of choice in better-risk patients is brought out through the right rectus muscle at the junction of the middle and outer thirds at least 2 in. below the level of the umbilicus. This can be done through a stab wound but I prefer to bring it out through the original incision which permits fixation of the mesentery for the prevention of prolapse. Except in acute cases a divided ileostomy is employed, bringing the non-functioning end in the right upper quadrant outside of the rectus sheath. This will be in the line of the transverse incision for the performance of colectomy. The functioning ileostomy projects 1-1 in. above the skin and this projecting loop is straightened by division of the mesentery between the second and third arterial arcades. Immediate decompression is essential and is accomplished by a large, soft catheter passed through the abdominal wall. Because of the danger of infection, the distal end of the ileum should not be inverted or dropped into the abdomen unless colectomy is to be done in the near future. We have not utilized a split thickness skin graft as recommended by Dragstedt et al. (1941) , preferring to have the mucosa of the ileum cover the entire projecting loop.
With proper management of an ileostomy there should be little difficulty with protection of the skin. The decompressing catheter is removed in from four to six days, following which a temporary, flexible plastic bag is cemented to the skin over the sutures. Within ten days a permanent type of bag can be fitted and likewise cemented to the skin. It will be necessary to refit the bag which will be worn permanently within six to eight weeks of the operation when full contraction of the ileum has occurred. Patients are instructed to dilate the ileostomy stoma daily when the bag is changed to prevent contraction at the skin level. The first ten-day period after ileostomy is the critical time in the surgical management of patients with ulcerative colitis. It is during this period while satisfactory function of an ileostomy is being established that disturbances in fluid and electrolytic balance are most likely to occur. Frequent determinations of the serum chlorides, carbon-dioxide combining power and non-protein nitrogen as well as the serum potassium must be taken. Fluid balance charts on these patients are essential. There is an appreciable incidence of post-operative obstruction of the small bowel which must be recognized early and relieved if a fatality is to be avoided.
Patients with ileostomy should be informed of the necessity of reporting early any difficulty with function. Superficial fistulas may develop in the ileum from an ill-fitting bag. If an attempt has been made to fix the ileum in the ileal wall in the abdominal incision, late fistula formation with infection of the incision may occur. If the ileostomy is not dilated for a sufficient period of time, stricture formation may occur followed by a serious train of symptoms. If adequate fixation has not occurred, prolapse or intussusception of the ileum through the ileum is a possibility. At times quite late after ileostomy, copious watery discharge or interference with drainage may occur owing to inflammatory change in the distal ileum in the form of a regional ileitis which is an extension of the ulcerative colitis. Any of these complications makes it necessary to revise the ileostomy, bringing out a higher portion of ileum with removal of the involved portion. Failure to recognize these complications and to correct them may lead to a late mortality even after eradication of the ulcerative colitis.
The stages of the colectomy are usually carried out three to six months after ileostomy has been performed. Usually the right, transverse, and descending colon are removed with implantation of the sigmoid colon in the left rectus muscle which is in the line of incision for the subsequent abdominoperineal resection. The latter is usually done three months after the colectomy. There is no objection to a longer interval between these stages if, because of an educational programme or the necessity for working for an interval, it is advantageous to delay it. Clinical data.-In a twenty-five-year period from 1928 to 1952 inclusive, 871 patients with ulcerative colitis have been treated at the Lahey Clinic. All have been under the care of our gastro-enterological department and have undergone intensive medical therapy utilizing all the forms of therapy that have offered any promise of relief. Surgical consultations have been frequently used so that combined medical and surgical care has been constantly available. 413 patients have been operated upon, or 47 % of all cases. This incidence of operation has gradually increased in the past twenty years from 25 % to nearly double that percentage (470%). The number of patients requiring surgical treatment becomes greater the longer the patients with this disease are observed. Of 194 patients operated upon from 1928 to 1946 there were 43 post-operative deaths, or a mortality of 22-2%. This high patient mortality occurred chiefly after ileostomy and was the result of delayed acceptance of surgery. In a six-year period from 1947 to 1952, a somewhat larger group of 219 patients were operated upon with 11 deaths, a patient mortality of 5 %. This striking reduction in post-operative mortality reflects the greatly improved management of ulcerative colitis.
Expressing the operative mortality as following the different staged operative procedures points out the fact that if an ileostomy is done correctly, is not followed by complications and functions satisfactorily, the subsequent stages of the colectomy can be done with little mortality. There were 313 operations done from 1928 to 1946 with 43 deaths, or 13-70%. In the more recent period of 1947 to 1952, 545 operations were done with 11 deaths, or operative procedure mortality of 2 %. Ileostomy was performed in 355 patients out of the 413 submitted to surgery. The remaining 58 patients had some type of partial colectomy without ileostomy. From 1928 to 1946, 147 ileostomies 29 Section of Proctology 1025 were done with 26 deaths, a mortality of 180%. With the patient mortality reported above for this period of 22-2 %, it is clearly demonstrated that in only 4-2 0 did death follow in any patient having subsequent stages of colectomy. In the later period of 1947 to 1952, 208 patients had ileostomy with 9 deaths, a mortality of 4-3 %. Thus in the latter period, 0*7 % of patients died following subsequent operative procedures.
Our acceptance of total colectomy, including abdominoperineal resection, for patients who have ulcerative colitis in more recent years is demonstrated by its more frequent utilization during the latter period. Only 78 total colectomies were done up to 1946 and 189 were done between 1947 and 1952, with a total of 267 carried out on 413 patients.
Total colectomy during the last six years was performed in two stages, consisting of ileostomy and colectomy as a first stage and abdominoperineal resection as a second stage in 60 patients, while double that number, or 129, had three stages consisting of ileostomy, colectomy and abdominoperineal resection. The operative mortality following a two-stage colectomy was double that when performed in three stages. This should lead one to do an initial ileostomy in any patient who is not a good surgical risk.
During the past four years partial colectomy has been utilized in 35 patients. In 6 the disease appeared limited to the left colon and rectum and hemicolectomy and abdominoperineal resection was carried out. In only 5 was a segmental form of colitis thought to be limited to the proximal colon in whom it was considered feasible to do subtotal colectomy with anastomosis of the ileum to the sigmoid. 24 patients had ileostomy and removal of the colon with the rectal segment left in place fQr possible later anastomosis by disconnecting the ileostomy. Based on previous experience we believe that this is an incomplete operation and will probably be followed subsequently by abdominoperineal resection.
Major attention in the surgical management of ulcerative colitis has always been directed to the surgical mortality. It should be recognized that subsequent deaths may occur because of complications such as obstruction or a malfunctioning ileostomy. In the six-year period from 1947 to 1952, during which time 219 patients were operated upon, there were 11 post-operative deaths, or a mortality rate of 5 % as previously stated. A follow-up of these patients has been made so far as subsequent mortality goes and 7 deaths have occurred, or an additional 3 -2 %, making a total early and late mortality incident to the surgical treatment of 8 -2°0. Most of these deaths were due to a malfunctioning ileostomy or to obstruction.
Surgical treatment offers the only means of relief for ulcerative colitis with complications. Nearly all patients in whom surgical treatment is utilized will require a permanent ileostomy. Fortunately, with increasing experience in the development of satisfactory management of ileostomy with improved devices in the form of ileostomy bags which can be cemented to the skin, these individuals are no longer seriously handicapped. They can be restored to a normal physical, social and economic activity and are no longer an economic burden to themselves or to their families. With improved surgical methods the mortality has been reduced to a reasonable level in spite of the fact that operation must be carried out on seriously ill and debilitated patients. The patient who has ulcerative colitis that cannot be successfully treated medically can be assured that he can be operated upon with relative safety and that most patients can be salvaged even after serious complications of the disease have occurred. The improvement in the surgical management of patients with ulcerative colitis must be considered a major surgical achievement. Table I , it is seen that most of the malignant growths occurred in those cases with more than ten years' history. It is reasonable to suppose that if this identical series of cases were to live without proctocolectomy for another ten or twenty years-as they might well do after successful ileostomy alone-many additional carcinomata would develop. These could well double or treble the incidence of malignancy which we have so far observed, and we are confident that the danger from this source is vastly greater than the mortality attending colectomy and rectal excision at the present day. We agree with Dr. Cattell therefore that excision of the large intestine is an essential part of the surgical treatment of ulcerative colitis, and, moreover, that this should include also removal of the rectum if diseased, because in several of our cases the growth arose in the rectum. It is when we come to the timing of the colectomy and excision of the rectum that we differ from Dr. Cattell. Originally we followed his plan of a three-stage operation-ileostomy, colectomy, and excision of the rectum at intervals of three months or so-but more recently, impressed by the work of Gavin Miller and his associates and Ripstein, Miller and Gardner, 1952) in Montreal, and Crile and Thomas (1951) in Cleveland, we have been-doing primary colectomies and proctocolectomies, simultaneously with the ileostomy. The argument for combining the colectomy and ileostomy is that it removes right away the main site of the disease, the main source of toxic absorption and protein loss, and thereby puts the patient in a much better condition for recovery. Obviously if this argument is sound, it ought to apply with especial force to the very ill toxic cases with fulminating colitis, which hitherto have practically always died whether treated by ileostomy alone or by medical measures. Colectomy may seem a serious addition to ileostomy in these gravely ill patients, but in fact it is not technically difficult-especially if done at this stage when the patients are still very emaciated rather than later when they have put on a considerable amount of weight after ileostomy-nor is it attended by much blood loss or shock. Apart from its possible advantages in the very acute cases, combining the ileostomy and colectomy should be valuable in the more chronic cases as well by expediting the process of surgical treatment. In the past surgery for these cases has often been spun out over a period of nine or twelve months, and has entailed much hospitalization and economic hardship. To be able to concertina the whole process into two months or so-allowing for subsequent excision of the rectum three or four weeks after the colectomy-is a real advance, if it can be accomplished without increasing the dangers. But before describing the results which we have obtained with primary colectomy and proctocolectomy, I should like to discuss some of the technical points associated with these operations.
The incision.-Most of us find a long left paramedian incision satisfactory (see Fig. 1 ); it gives good access to the more difficult splenic flexure and yet is adequate for the hepatic flexure and right colon. Exposure of the flexures is facilitated by tilting the patient to the opposite side in turn, but if one does not have a lumbilicus (see Fig. 1 ). We close the lateral space on J \' 4 gD// | the outer side of the ileostomy as we do in colostomy cases. This is done through the main wound before Fig. 3 ), but it is too early to say whether this does any good. Asfor thefinal arrangement ofthe ileostomy, we used to leave about 2 in. or more of ileum projecting beyond the abdominal skin, and into it a Paul's tube was inserted. Subsequently the protruding piece of bowel was amputated or shrank spontaneously to a projection of 3/4 in. or so with everted mucosa, but with the creation of a ring of fibrosis which often led to stenosis (see Fig. 4 ). Following the advocacy by Patey (1951) of primary suture of the colon to the skin in the creation of colostomies to avoid this stenosis and the application of the same principle by Brooke (1952) in the making of ileostomies, I have been using this particular technique (see Fig. Sa and b) . It certainly gives a very nice projecting supple ileostomy which shows no tendency to become rigid or fibrotic. Of course with this method the ileostomy bag has to be applied right away in the theatre. Final effect with everted end of ileum.
Lastly, I come to the most controversial question in the technique of this operation and that is the disposal of the rectal stump. Three or four methods are available:
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Proceedings of the Royal Society of Medicine 32 Firstly, the lower sigmoid may be divided between Zachary Cope clamps and the rectal end brought out as a colostomy through the lower end of the main wound, which is the method we have generally used. This avoids all pelvic dissection and leaves no bowel suture line in the abdomen which might leak. The colo-rectal remnant is removed by abdominoperineal excision three or four weeks later if there are no complications to delay the patient's convalescence.
Secondly, the rectum may be divided and its lower end closed by suture and buried below the peritoneum so that, hopefully, it may eventually be removed by a purely perineal operation. We have not used this method because we have been afraid that the friable diseased bowel might leak and give rise to serious sepsis.
Thirdly, the entire rectum may be removed along with the colon. UJndoubtedly if one accepts the principle of primary excision of the toxic diseased bowel in the treatment particularly of fulminating forms of colitis, this is a logical extension of subtotal colectomy, and it must be borne in mind that the rectal segment is often the most heavily affected part of the large intestine, so that its early removal is essential to eliminate toxemia. Against this step, however, must be weighed the fact that complete rectal excision often entails a considerable amount of haemorrhage and shock which might prove toc much for these debilitated patients. But the very same argument was used to oppose primary colectomy, which we now know is a remarkably safe procedure. We have actually done only 5 primary proctocolectomies, all without a death. But none of these patients was a really acute case. A variant ol this procedure designed to avoid the bleeding and trauma of the perineal dissection is to remove the rectum as far as possible from inside the abdomen by an extended Hartmann operation which sometimes takes the excision as far as the ano-rectal ring. We are at present experimenting with this bul have only done 3 cases by this method to date, all with smooth recoveries.
Results ofprimary colectomy and proctocolectomy.-During the past eighteen months the St.Mark's Hospital group of surgeons have performed 61 of these operations with 5 deaths (Table II) . This gives an operative mortality of 8 2%. We should like to know, of course, how this figure compares with the mortality in a similar series of patients treated by separate ileostomy and colectomy. Unfortunately our series of cases treated by this latter method extends back to the end of the war anc further, to a time when the management of fluid and electrolyte balance was much less accurate an( the administration of general anesthesia less perfect that it is to-day, so that the much higher operative mortality obtained in that series may have been attributable largely to these factors. A valid com parison is thus not possible nor is it reasonable to compare cases treated in different institutions suci as St. Mark's Hospital and the Lahey Clinic. All our surgical staff are convinced that the additiot of colectomy to the ileostomy has not increased the risks of operation, but on the contrary has made it safer. This is perhaps best shown by the fact that in 19 of the cases in our series of primary colec tomies the operation was performed during an acute phase of the disease, in particularly toxic patients and that all but 2 of these patients recovered, a result which I do not think could have been achieve( by ileostomy alone. In fact if simple ileostomy had been the operation in vogue we should hav4 avoided operation at this stage. We are encouraged, therefore, to continue our use of primary colectom, and to experiment further with primary proctocolectomy in the treatment of ulcerative colitis.
Mr. R. S. Corbett: I wish to confine my remarks to the preservation of the rectum in the treatmen of this disease, allowing the patient a return to rectal control after a previous ileostomy. My experience is based on a small series of 12 cases which have been selected as suitable for thi undertaking. I had always been interested in the treatment of this disease, and had addressed thi Section from the Chair in 1945, giving a review of the surgical treatment up to that time. (Proc. Ri Soc. Med., 38, 277) . As a result I had a series of patients with terminal ileostomies, the first of whici was done in St. Bartholomew's Hospital in 1936. Some of these patients were young, and I felt ver unhappy about leaving them with permanent ileostomies for the remainder of their lives. In facd pressure was brought to bear on me by these patients because they were entering the world c Section of Proctology 1029 competition and felt that they were severely handicapped. I do not wish to emphasize this because we all know that an adult who has a good ileostomy can carry on a normal life, owing to the great improvement in choice of bag or box which can be offered which he or she chooses to wear. I feel we are greatly indebted to our American colleagues for the Koenig-Rutzen idea of a bag which, in modified forms, is now used by a large number of patients and gives the patient security as well as cleanliness and peace of mind, which they so earnestly seek.
There has developed a growing feeling that the colon-and also the rectum-should be removed even after the great improvement brought about by an ileostomy which up to now has been accepted as the recognized form of treatment. This was founded on the fact that carcinomatous changes were occurring in these diseased colons. I was not convinced that the rectum suffered as much damage as the colon so thought an anastomosis of ileum with recto-sigmoid might well be considered at the time when the colon was being removed.
It was argued that in a disease which usually attacks the rectum first and later spreads into the colon, it was not justifiable to retain that part of the bowel which was first affected and presumably most seriously affected. Also with the increasing evidence of carcinoma developing in such a colon, the safer course would be to make the supreme sacrifice and remove the rectum together with the colon.
In theory, this is undoubtedly correct but in practice I have found that in some the rectum is not so seriously affected as other parts of the colon and in others, after ileostomy, the rectum undergoes great improvement as a result of rest.
The fact that the rectum can improve by rest alone is a point in favour of carrying out a terminal ileostomy only in the initial stages of surgical treatment. This course I prefer as a rule, if there is a chance of the rectum being retained. It should be combined with-a subtotal colectomy in the very acute cases only.
The definite contra-indications to retaining the rectum are perirectal complications such as, ischiorectal abscesses, fistule and stricture formation-either before or after the establishment of an ileostomy.
As a pre-operative indication, the rectum must show signs of only a minor degree of involvement with evidence of healing and absence of gross ulceration or polyposis. This can be assessed by sigmoidoscopy and barium enemata. A mild involvement of the rectum is usually found to respond well to retention enemata of Sulphasuxidine, and a minor degree of polyposis to local cauterization, i.e. after a subtotal colectomy. Cuthbert Dukes has shown that of the three forms of polypoid formation it is only the adenomatous polyp that is likely to become malignant-the other two may disappear spontaneously. I would like now to refer to my small series. From the summary of 12 cases treated since 1949, all survived the operation (Table I) . Methods.-The method adopted in the majority of this small series was a modification of the original Devine operation, using the spur and enterotome method of anastomosis. Only the first case was treated by the original Devine method (Fig. 1) . The stages in the modified form of the Devine method are shown in Figs. 2 and 3 . An ileostomy is first established and following this a subtotal colectomy with a temporary ileostomy in the mid-line, subsequently adopting the spur and enterotome method of anastomosis.
Though the use of the enterotome is criticized as being a somewhat slow, and possibly dangerous method of establishing an anastomosis after approximating two portions of bowel together, yet I consider it is a considerably safer method than primary anastomosis. A primary anastomosis is undoubtedly the ideal but in the majority of my patients the condition of the colon, found at operation, was so unsatisfactory that I felt I would be running a grave risk, except in very rare cases. A third method was tried out in the last of the series. Here a primary anastomosis is made between a loop of ileum with the stump of rectosigmoid at the time of the subtotal colectomy and then extending the ileum beyond the anastomosis to form a temporary ileostomy.
It was applied to a patient whose colonic condition, as a result of Dr. E. F. Scowen's care, was very good and the main reason for carrying out surgical treatment was on account of the very severe recurrent pyoderma of the right leg. This gross ulceration completely incapacitated her at that time (Fig. 4) . The condition of the rectosigmoid appeared so satisfactory that I did (with safety) a side-to-end anastomosis of ileum to rectosigmoid stump following the subtotal colectomy. The whole manceuvre was carried out through a left paramedian incision and my reason for bringing out the ileum as a temporary ileostomy, was to act as a safety valve, which it certainly has done. The extraperitoneal closure broke down, which may require further operation. Her ulceration is healing but has not yet healed (four months). The rectum is working well. (From Sir Hugh Devine, Surg. Gynec. Obstet., 1943, 76, 137.) 
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In the series as a whole (Table II) , the first patient illustrates one of the cases where a relapse has taken place. He was the first of 4 young males under the age of 21. They were all worrying about their futures and each in turn came to me for advice. I offered them a return to rectal control and all accepted the offer. The ileostomies had been established four years previously, and the general health of these patients was good. 3 out of 4 cases have done extremely well. The first is now under my care with a recurrence of his severe pyoderma of the right leg. Following the colectomy originally carried out the ulceration had healed, although at another hospital he had had four skin grafts and a lumbar sympathectomy. There was, however, a recurrence of the pyoderma four years later together with the occasional passage of blood per rectum. This young man Pyoderma healing well is a very intelligent medical student and felt that it would be wiser for him to make the sacrifice and return to a permanent ileostomy if we would guarantee that his leg would heal. I could not do this. I feared the possibility of involvement of the ileal portion of the anastomosis and not the rectum as keeping up the trouble. We recently had 2 cases where a terminal ileostomy had been established, the point of division of the ileum appearing at that time to be perfectly normal. Owing to an overactive ileostomy and the offensive nature of the discharge later a re-fashioning of the ileostomy was done. In one case 18 in. and in another 4 in. of the terminal ileum was found to be grossly diseased and had to be resected. This made me realize that in these anastomoses it may be the ileum and not the rectum which is to blame. We persuaded this young man to retain his rectum for the present and gave him cortisone. The result was quite dramatic. He started with a dose of 200 mg. daily and is now down to 50 mg; daily and the severe ulceration of his leg is healing rapidly. The rectal condition shows two ? inflammatory polyps with which I hope to deal at the end of the cortisone treatment. He says his rectum feels better than it has for the last five years. He has two bowel actions a day.
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The effect of the cortisone is interesting because the usual statement about this drug is that it delays healing;
it is certainly not borne out in this case which is quite the reverse.
Another patient was treated with cortisone (not in this series)-one of the most severe cases of ulcerative colitis under our care. Her dermatitis was so severe that this drug was the only one that helped her. Cortisone was also used in the treatment of the last of the series (Case 12). The severe pyoderma of the leg and foot, already shown, healed while under the care of Dr. E. F. Scowen but it broke down again later. As a result she came under my care for colectomy and is now healing.
Our difficulty with cortisone is determining just when to use it! It has been used by us empirically in an endeavour to overcome the complicating factors rather than the colonic lesion.
Case 5 was stated to have suffered from Crohn's disease before coming under our care and a right hemicolectomy was carried out for this disease. Later severe himorrhages occurred from the remaining colon and, on investigation, a diagnosis of chronic ulcerative colitis was made and later substantiated by the pathologist after colectomy.
She has had a recent relapse in the form of diarrheea but no bleeding. Is she behaving like a Crohn's and undergoing further changes in her small intestine? At the present time she is very much better and this is attributed to phenobarbitone.
Case 7 is most interesting in association with Crohn's disease. She had been seen by me at the request of a physician four years previously and a diagnosis of chronic ulcerative colitis was established. She was controlled by medical treatment for four years, when she developed intestinal obstruction due to a stenosis in the transverse colon. The obstruction was overcome by a cecostomy although at the time of operation she showed the typical signs of Crohn's disease in the terminal ileum, without obstruction. The diseased ileum plus the colon down to the recto-sigmoid was removed. Return to rectal control was carried out by the modified method and she is now very well. The change from one condition to the other appears to have been reversed in this case.
These 2 cases bring up the important relationship between Crohn's disease and chronic ulcerative colitis and there seems little doubt that they are very closely allied.
Conclusion.-I have referred to a small series of cases illustrating the possibility of a return to rectal control after a subtotal colectomy in the treatment of chronic ulcerative colitis. Although the period of follow-up only ranges from four years to a few months, the results are gratifying. 8 of the 12 patients treated are very well indeed and are most grateful.
It is possible that in years to come some of these cases may show recurrence of the disease, or, develop carcinoma in that portion of the large bowel remaining. Nevertheless, I do feel the procedure is justifiable when the only alternative is a permanent ileostomy.
Mr. Stanley Aylett wished to report his experiences with a series of cases of diffuse ulcerative colitis in which the rectum had been preserved, and an anastomosis between the ileum and the pelvirectal region established. He did not believe that, until fibrosis had occurred, the changes in the rectum were irreversible. All had seen cases referred to them by their physician colleagues in which a diffuse ulcerative colitis, involving the rectum as well, had completely cleared following a period of medical treatment.
He suggested that the infection of the rectum might be of a secondary nature, dependent upon the destruction of its protective covering of mucus by the enzyme mucinase, high concentrations of which were continually in contact with its surface. This enzyme was first identified in the stools of patients suffering from ulcerative colitis by Sammons (1951) , and it occurs in high titres. Work by Dr. J. H. 0. Earle at the Gordon Hospital suggested that its source of origin was mainly in the colon. Certainly it was a fact that, in those cases in which the rectal mucosa had returned to near normal or normal following an ileo-pelvirectal anastomosis the high pre-operative titres of mucinase in the stool had been reduced to very low values or had disappeared altogether. It would seem, therefore, that if the colon is removed the rectum, no longer bathed in mucinase, may recover because its protective layer now ceases to be constantly destroyed.
However much we minimized the disability of an ileostomy there was no doubt that, in spite of the improvements of ileostomy bag design, to many it was a burden difficult to bear. Moreover its establishment was not without its mortality or its morbidity. In advocating a rectum-preserving operation there was nothing to lose and everything to gain. Should the rectal ulceration fail to resolve an abdominoperineal excision could be undertaken and an ileostomy formed. The patient would be subjected to no additional operation compared with the patient upon whom this excision was part of a planned routine treatment of his condition. In 9 cases in which rectal preservation had been carried out resolution of the rectal condition had occurred in 6. These patients were fit and well. They had all put on stones in weight, and were back at work and leading normal social lives. No cases had their bowels open more than eight times in the twenty-four hours and in 2 cases three times was the rule. Anal excoriation was absent. The years of ill-health had disappeared and they were free of any complaint. If this, or even a lesser proportion of cases, can be saved from an ileostomy by initially establishing an ileo-pelvirectal anastomosis the operation is worth performing in those cases in which the disease has not progressed to perirectal suppuration, stricture formation, or the formation of true adenomata. Mr. Aylett then described his technique: The initial stage of operative treatment consists of laparotomy at which the ileum is divided a few inches from the ileo-cecal valve and both ends are 37 Section of Proctology 1033 closed. The proximal end of the ileum is then anastomosed to the pelvirectal region by a side-toside anastomosis. The colon is next divided an inch or more above this, and both free ends are exteriorized through separate stab incisions low down in the left iliac fossa. The anastomotic line between ileum and pelvirectal junction is thus provided with a safety valve. Should there be a rise of tension in the rectum, the result either of retained gas or freces, this increased tension is at once relieved by the escape of some of these products through the exteriorized end of the colon above the anastomosis. The isolated colon is also provided with drainage by means of its exteriorized distal end. The first operative stage is then complete and the abdomen is closed. Some three or four weeks later when the anastomostic line has soundly healed the safety valve colostomy is closed. The colectomy is undertaken when the condition of the patient has sufficiently improved. In one of his patients, a child of 10 years, in which the first stage of the treatment had been carried out, severe hkmorrhage from the end of the isolated colon necessitated an urgent colectomy before the safety valve had been closed. In a further patient suffering from fulminating ulcerative colitis, with perforation of the colon, a colectomy was carried out and an ileostomy instituted. At a later date the ileostomy was dissected out and its end closed. The small intestine was then anastomosed to the remaining part of the rectum.
Mr. Aylett said that whilst realizing the inevitability of an ileostomy in certain cases he believed that in many efforts should be made to retain rectal function. , H. G. (1951) Lancet, ii, 239. Mr. B . N. Brooke said that ileo-sigmoidostomy and ileo-proctostomy could not be considered as routine measures in the treatment of ulcerative colitis. It was perhaps a significant historical fact that excision and anastomosis, which was started as early as 1901 by Lilienthal, was generally superseded by ileostomy and excision in the 1920s to 1930s. Devine's operation had been referred to already but this complex operation was only described by him in 1943 and no account of results has been published by him subsequently. Similarly the account of ileo-proctostomy given by John Devine and Webb in 1951 referred to the technique of the operation as performed in 2 patients without giving long-term results. Best (1952) reviewed patients treated in this way and found that after ileo-proctostomy an average of 5 loose motions are passed each day. The operation, however, could not be entirely dismissed, though the speaker had only been able to anastomose ileum to lower sigmoid in 1 patient out of the 64 on whom he had operated for the disease.
REFERENCE
SANMMONS
He thought that the suggestion that the disease started in the rectum was pure assumption, possibly arising from the few cases of procto-sigmoiditis which progressed to ulcerative colitis. The disease was usually found in its greatest intensity in the descending and sigmoid colon. Nobody had yet produced any evidence as to the exact site of origin and, indeed, since ulcerative colitis was probably a pathological state due to antecedent trauma to the colon, it seemed unlikely that there was any very specific site of origin.
On the question of the fulminating disease, he agreed with Dr. Cattell's more conservative attitude. There was some confusion about the meaning of the term "fulminating". In America Crile and Thomas (1951) had described this state as being present in any patient with a temperature exceeding 1010 F. on several consecutive days in the absence of any complication to account for it. This would hardly even constitute an acute exacerbation in many of the cases he had seen, and certainly not the acute toxic fulminating type which was rare, so rare that, with all due respects to St. Mark's, he doubted whether anyone in this country had performed primary colectomy for it. Primary colectomy was, nevertheless, a sound procedure for an acute exacerbation.
Dr. Cattell in discussing the total mortality following surgery had raised an important point. Since ileitis was one of the causes of death, this brought them to the definition of the disease. There was a form commonly referred to as the "right-sided disease", particularly associated with ileitis, as was noted by Crohn (1949) who differentiated it from the cicatrizing lesion. There was now good reason to believe, from the associated steatorrhoea and macrocytic anaemia in these cases, that it was a primary ileitis and secondary "right-sided" colitis (Brooke and Cooke, 1951) . To perform an ileostomy in such cases was to invite further trouble above the ileostomy, since the primarv lesion remained in the small bowel. By differentiating this disease from true ulcerative colitis, thev would achieve better results.
Mr. Aylett had suggested that mucinase was eliminated by resection of the colon, but Sammons had recovered this enzyme from the small bowel.
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Dr. Cuthbert Dukes said that the pre-cancerous nature of ulcerative colitis was a pathological problem of special surgical interest.
His qualification to speak about this was based on the fact that he had examined operation specimens from more than 20 cases in which cancer has followed ulcerative colitis. In some of these cases malignancy was an unexpected finding, but in others it had been suspected before operation. He pointed out that when intestinal cancer follows ulcerative colitis the malignant tumours are often atypical in appearance and might easily be overlooked, that multiple malignancy is common, and that the carcinomas which follow ulcerative colitis tend to be anaplastic in character and metastasize early. In cases of ulcerative colitis operated on by surgeons at St. Mark's Hospital during the last five years cancer was found in approximately 8 %. The longer the duration of symptoms the higher has been the incidence of carcinoma. The average duration of symptoms of colitis before the onset of cancer in this series of cases was fifteen years. This might be called the average incubation period of cancer following ulcerative colitis. Dr. Dukes said he had compared the incubation period of cancer following ulcerative colitis with that of cancer following familial polyposis, another well-authenticated pre-cancerous lesion, and had found a surprising similarity. A statistical survey of familial polyposis based on the records of 41 families in which there have occurred so far 114 cases of intestinal cancer, had shown that, on the average, cancer was most likely to develop fifteen years after the first onset of symptoms of polyposis. Here was a remarkable coincidence! Cancer following ulcerative colitis and cancer following familial polyposis have a similar average incubation period, namely, fifteen years. Dr. Dukes concluded by saying that his personal opinion with regard to the relationship between ulcerative colitis and cancer might be expressed as follows:
Any patient in whom severe ulcerative colitis has lasted more than ten to fifteen years has entered a phase of life when intestinal cancer has become a serious risk and one which increases henceforth from year to year.
Mr. Clive Butler said that he and others were attempting to identify various clinical and pathological varieties of ulcerative colitis and recently he had read a paper on this subject before the Section of M.edicine.
In his opinion there were at least three varieties of colitis: idiopathic ulcerative, right-sided colitis, and segmental colitis.
The first variety had been fully dealt with already; the second variety was very similar macroscopically and mnicroscopically to Crohn's -disease and in many cases the ileum was also involved.
The right colon was always affected and the disease generally spread distally to invade the descending and pelvic colon.
Diagnosis was established by radiology and the rectum was always normal on sigmoidoscopy.
Mr. Butler then quoted 4 cases he had treated by immediate anastomosis of the normal ileum to the pelvic colon followed by a second-stage colectomy. The first of these patients had been operated on in 1947 and to date all had remained well. An ileostomy was quite unjustifiable in this group. Segmental colitis was a rare condition and generally simulated a carcinoma or diverticulitis; the treatment was local excision of the affected colon. Dr. F. Avery Jones added some remarks from the viewpoint of a physician. Progress in colitis in recent years had been in four directions. In the first place, there had been an appreciation of the importance of better nutrition. They had got away from the low residue diet, and had placed the emphasis on the positive and important aspect of calories, proteins, vitamins, and electrolytes, particularly potassium, and no doubt this had contributed materially to the improvement in surgical cases.
Secondly, there had been a better appreciation of the importance of the personality of the patient and his reaction to his difficulties, and that was of great help not only to the physician in handling many of these cases, but also to the surgeon, and he thought the most successful surgeons were also good psychiatrists! Thirdly, there had been improvement in surgery, particularly in the acute cases. He thought that if they considered the acute cases which were going downhill rapidly and carrying a high mortality, any extra assistance-and in recent years they had had that surgical assistance-particularly in the form of simultaneous ileostomy and subtotal colectomy, was very welcome, and he had been impressed with the results in such acute cases.
Fourthly, there had been an improvement in the bag, partly due to the instrument makers. When the bag worked well it worked very well, and the patients seemed to lead perfectly normal and useful lives. This was an important factor when one was considering the question of operation. He had come to the conclusion that there was no patient too ill for surgery. The first case Gavin Miller did in Montreal had seven perforations but recovered. He thought colectomy with ileostomy did better than ileostomy alone. Admittedly their experience with ileostomy was usually at the end of the third or fourth week at least, and it-might be that earlier ileostomy which Dr. Cattell advocated was better.
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Section of Proctology 1035 In handling acute cases of colitis one could wait a little while, and he reminded himself of some desperately ill patients in the past who had made a complete recovery. Again, he liked to study the personality of the patient. In some cases the patients were so stable that one was quite happy in tiding them over a fairly long illness. Weight loss and any bleeding must be watched. One could get severe distension of the bowel and this was another indication for colectomy.
One other aspect, not touched upon that evening, was the importance of getting the assistance of the ex-patients with a successful ileostomy and encouraging them to visit patients in whom operation might prove necessary. Mr. W. B. Gabriel said that they had all admired Dr. Cattell's presentation of the subject and his impressive figures. There was one question that he wanted to ask Dr. Cattell, and he did not think anybody in this country could provide the answer. Most of them had not been doing total colectomies for chronic ulcerative colitis for more than five years. What was the expectation of life of patients who had a total colectomy? Did they make "old bones"? What was the expectation of life in patients who had a total colectomy done before the age of 30 as so many of them were? Dr. Cattell had mentioned that these colectomy patients were rather subject to small intestinal obstruction and internal strangulation, and he himself had had some unpleasant incidents of this nature, for which the abdomen had had to be reopened at varying times after the colectomy and the obstruction relieved. It was his very distinct impression that the development of adhesions had been very much less when total colectomy was done in two stages than when the 3-stage procedure had been adopted as it had been in his earlier series.
For the most part patients who had had a total colectomy achieved a remarkably good measure of health; they were bright, cheerful and active members of the community freed from a life of invalidism, and he himself had never heard a grumble from any of his patients or the wish expressed that they had never had a colectomy done.
Mr. Corbett had mentioned that one of his patients had adopted a child, but this was outdone by a patient of the present speaker on whom he had performed ileostomy, subtotal colectomy and perineo-abdominal excision of the remaining recto-colic segment, the last operation having been done in July 1950. In January 1953, she was seen and found to be in the later months of pregnancy, her age then being 32. He sent her to see Mr. W. R. Winterton at the Middlesex Hospital, who took a great interest in these difficult obstetric cases, and in due course she was safely delivered of an 8 lb. baby boy. He was bound to say that at first she was not such a happy, contented patient as she had been before, but she had gradually got used to her new responsibilities and in a few months' time was quite cheerful and delighted with her baby, a very healthy child.
His experience of total colectomy was limited to 51 cases-31 after a 3-stage operation, 15 after a 2-stage operation, and 5 were what might be called "disrupted Devine's". In all of these cases the final operation was a perineo-abdominal excision and was done blind from below, taking the mobilized rectum upwards. There was no mortality after this procedure, and with one exception all the patients at the time of speaking were alive and well, that is, 50 out of 51. The one patient who had subsequently died had had his last operation done in May 1951 and remained alive and in good health until March 1953, when he developed an acute fulminating septicaemia of an obscure nature associated with a haemorrhagic rash and died withinf twenty-four hours.
His experience of Devine's operation consisted of 6 cases of chronic ulcerative colitis, all carefully chosen by reason of the apparent freedom from rectal involvement. There was one death from internal strangulation which appeared to be one of the dangers of this operation. In the remaining 5 cases the crush anastomosis between the ileum and the lower pelvic colon was successfully effected with restoration of rectal function and later closure of the abdominal fxcal fistula. These patients remained well for a time varying between one year and four years after the operation, but in all of these 5 cases a recurrence of symptoms finally ensued-severe perianal and perirectal suppuration in 2 cases and acute flare-up of the rectal ulceration in 3 cases, 1 being associated with very severe haemorrhage. This last patient went downhill in a most alarming way and had to be built up by blood transfusions, then a perineo-abdominal excision was done and a terminal ileostomy established. The patient was now well and was thankful to have his ileostomy and to be free from all his troubles. He (Mr. Gabriel) was thankful also to think that he would never do another Devine's operation, and it would appear that the odds against this manceuvre being successful were very high. Kiefer and Jordan (Trans. Amer. Proct. Soc., 1946, p. 488 ) estimated that in a large series of 430 cases of chronic ulcerative colitis the rectum was involved in 94 % of cases, and those surgeons who are thinking of trying to preserve rectal function should bear these heavy adverse odds in mind.
Mr. A. Lawrence Abel, after thanking Dr. Cattell and recalling his experience of the hospitality of the Lahey Clinic, said that he noticed from Dr. Cattell's figures that they operated on about 50% of their cases-400 out of 800. At the Gordon Hospital in London they operated on about 25%, because of good results under medical treatment. He was entirely in agreement with Mr. Corbett and Mr. Aylett in their plea for making every endeavour to save the rectum. Mr. Aylett had stressed the problem of the irreversible changes which occurred in the rectum.
In recent years they had had cases in which the process appeared at first sight to be irreversible but in which they had managed to reverse it. He pointed out that even a normal rectum left with
